, having a drug such as aducanumab that substantially reverses pre-existing Aβ deposition might increase the chances of extinguishing the disease even after it has set in.
What accounts for aducanumab's unusually pronounced plaque-busting effects, even in small doses and despite the fact that only one to two antibody molecules out of every thousand are thought 6 to cross the blood-brain barrier? It might be a combination of three things: the drug's unusually high selectivity for Aβ 42 fibrils and oligomers, which minimizes the number of antibody molecules that bind to the abundant Aβ monomers in the blood and so maximizes the number of unbound antibodies that can enter the brain; its unusually high affinity for Aβ 42 fibrils and oligomers; and the mechanism by which it enlists microglia, the brain's principal immune cells, to engulf and clear Aβ fibrils.
On the one hand, aducanumab's microgliamediated activity could account for the antibody's ability to remove plaques, rather than just to slow further Aβ accumulation (which would be valuable in its own right). On the other hand, this activity might increase the chance of people developing amyloid-related imaging abnormalities (ARIA) -defects characterized by evidence of brain-fluid accumulation in magnetic resonance imaging scans. Like certain other anti-Aβ antibody treatments 7 , Sevigny and colleagues' study found that aducanumab was more likely to cause ARIA in higher doses and in people who carry the APOE type 4 gene, which is the major genetic risk factor for Alzheimer's disease.
The authors observed that ARIA were sometimes associated with transient headaches, visual disturbances or confusion, but were often associated with no symptoms, and that symptoms typically resolved within one to three months. Nonetheless, the frequency of ARIA caused the researchers to limit the maximum dose studied. It will be important to establish a sweet spot: a dose that is sufficiently safe and well tolerated, but also effective.
In addition to confirming the amyloid 
Cometary dust under the microscope
The Rosetta spacecraft made history by successfully orbiting a comet. Data from the craft now reveal the structure of the comet's dust particles, shedding light on the processes that form planetary systems. See Letter p.73
lanetary systems such as the Solar System were built from dust in protoplanetary nebulae, the clouds of gas and dust in which stars and planets are born. These dust particles collided, stuck together and eventually formed planetesimals, the building blocks of planets. Comets are leftover planetesimals, made of ice and dust, and range from hundreds of metres to tens of kilometres in diameter. They spend most of their lives on the outskirts of the Solar System -away from damaging radiation and high temperatures, and avoiding collisions with other objectsthus preserving the material that originally formed the protoplanetary nebula. By studying comets, we can learn about the processes that gave rise to the Solar System, even though those processes happened almost five billion years ago 1 . On page 73, Bentley et al. 2 show that cometary dust particles are formed from a hierarchical assembly of smaller constituents, a discovery that has implications for our understanding of the formation and evolution of planetary systems.
Because we cannot catch a comet and study it in the laboratory, previous analyses have inferred the properties of cometary dust particles from their interactions with sunlight. One of the earliest such analyses 3 indicated that these particles are not solid, compact objects, but loosely packed aggregates of tiny (sub-micrometre diameter) grains. An aggregate structure was also found in interplanetary dust particles (IDPs) collected in Earth's upper atmosphere. Many of these IDPs were found to have originated from comets 4 . More evidence for the aggregate nature of cometary dust came from the Stardust spacecraft, which collected dust particles during its close fly-by 5 of the comet Wild 2. However, neither the IDPs nor the Stardust samples were unmodified (pristine). The IDPs would have been affected by their long exposure to solar radiation, any collisions with other dust particles and interactions with Earth's atmosphere. In the case of the Stardust samples, the spacecraft collected dust particles at a distance of hundreds and even thousands of kilometres from the comet's surface -and as the particles travelled between the two, their properties would have changed as a result of evaporation of volatile components, possible destruction of complex organic compounds and fragmentation of the particles themselves.
The IDPs and Stardust samples were also damaged, or even completely shattered, during collection. In the case of the Stardust samples, because the dust particles were travelling at a speed of 6.1 kilometres per second relative to the spacecraft, the particles were damaged by the impact with collecting cells in the Stardust sample collector. As a result, the aggregate structure of the particles was not measured directly. Instead, the structure was inferred from the complex shape of the tracks that the particles produced while crossing the aerogel -a low-density material -in the cells, or from the impact craters they left on Institute, Phoenix, Arizona 85006 USA. e-mail: eric.reiman@bannerhealth.com the aluminium foil that separated the aerogel cells 6 . These limitations in data collection and analysis left the cometary dust particles' pristine structure undetermined.
A unique opportunity to study pristine dust particles arose when the Rosetta spacecraft came within tens of kilometres of comet 67P/Churyumov-Gerasimenko and obtained samples of cometary dust from this distance. These dust particles were first analysed using an instrument called the Cometary Secondary Ion Mass Analyser (COSIMA), which collected and imaged aggregate particles hundreds of micrometres in diameter (Fig. 1a) . The images from COSIMA revealed that the particles were aggregates of grains with diameters larger than a few micrometres 7 , contradicting the earlier studies of IDPs and Stardust samples that indicated sub-micrometre grains.
Bentley and colleagues resolve this contradiction using data from Rosetta's MicroImaging Dust Analysis System (MIDAS). MIDAS is an atomic force microscope -it scans the collected dust particles using a sharp, needle-like tip, which provides a 3D image of the particles with a maximum resolution of about 4 nm (Fig. 1b) . The images from MIDAS show that the grains seen by COSIMA are built from even smaller, sub-micrometre grains. The authors' discovery not only proves that the basic building blocks of cometary dust particles are sub-micrometre grains, but also reveals the hierarchical nature of dust particles.
This hierarchical structure, although not detected by remote-sensing studies or analyses of the Stardust samples, had been hypothesized by some researchers. For example, models of the upper layers of cometary surfaces provided the most realistic results when these layers were assumed to consist of hierarchically structured dust particles 8 . Another analysis 9 found that hierarchical growth is necessary to reproduce the dust-size distribution that provides the best fit to characteristics of observed protoplanetary nebulae. In addition to showing that cometary dust particles have a hierarchical structure, Bentley et al. find that the basic building blocks of the particles are roughly spheroidal -the shape of a deformed (elongated or flattened) sphere. By approximating the grains as spheroids, the authors find that their large axis is, on average, 2.87 times longer than the small axis. These findings are strikingly similar to a model proposed by astrophysicist Mayo Greenberg 10 in the 1980s. In Greenberg's model, cometary dust particles are aggregates of interstellar dust particles, which are described as spheroids with an axis ratio of 3 to 1.
The authors' results enhance our fundamental understanding of cometary dust, and the processes that ultimately gave rise to planetary systems such as the Solar System. Their discovery of a hierarchical structure in cometary dust particles and their description of the basic building blocks of such particles might lead physicists to reconsider the interpretation of data obtained from ground-based observations of comets and re-evaluate the processes in protoplanetary nebulae -and will probably give rise to new models of how planets were formed. ■ 
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Moulding the ribosome
Production of the cell's translational apparatus, the ribosome, requires the orchestrated function of hundreds of proteins. A structure of its earliest precursor yields unprecedented insight into ribosome formation.
M A R L E N E O E F F I N G E R
I n every living cell, a large macromolecular complex called the ribosome is responsible for translating messenger RNA into amino-acid chains in the cytoplasm. A mature ribosome contains about 80 ribosomal proteins (r-proteins) and four ribosomal RNAs (rRNAs). Yet the construction of a ribosome is mediated by many more proteins and RNA molecules within large dynamic pre-ribosomal complexes. Writing in Cell, Kornprobst et al. 1 report that they have exploited advances in cryo-electron microscopy 2 to resolve the structure of the earliest pre-ribosome, the 90S, to a near-atomic resolution of between 4 and 7 ångströms. The structure reveals, for the first time and in stunning detail, the arrangement of 
